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Abstract

Effect of high pressure (600 MPa) treatment on the crystalline structure of waxy and non waxy rice starches
with 60% moisture content using Scanning Electron Microscopy, Differential Scanning Calorimetry and X-ray
diffractometer was investigated. Surface structures of waxy and non waxy rice starches were partially col-
lapsed by pressure treatment at 20°C for 60 min. Under the constant temperature condition (20°C), the crystal
melting enthalpies of both rice starches decreased with increasing treatment time. When treatment time was
fixed for 60min, the crystal melting enthalpies also decreased as temperature increased. Crystal melting tem-
peratures of both rice starches treated with high pressure were higher than those of untreated starches. Crystal
melting enthalpies of waxy and non waxy rice starches after all treatments were lowered to 17.2~29.7% and
12.5~26.8% respectively, compared with gelatinization enthalpies. The recrystallization degrees against gela-
tinized portion by treatment for waxy and non waxy rice starches after stored at 4°C for 14 days were 52.8~
64.4% and 55.1~60.9%, respectively. Crystal patterns of both native rice starches were typical A type, those
of the retrograded starches became B+V types. High pressure treated starches showed faint V type as well as
A type, but their patterns were changed to A+B types during storage. The peak intensities of starches varied

with treated times, temperatures and starch types.
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Table 1. Analytical condition of X-ray diffractometer

Target: Cu-Kat Time constant: 0.2 sec
Filter: Ni Chart Speed: 2 cm/min
Voltage: 40 KV Scanning Speed: 80°/min
Current: 20 mA 20 range: 5°~35°
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Table 2. Effects of moisture contents on the DSC
characteristics of rice starches

Fig. 1. Scanning electrdn micrograph of non-waxy rice
(A) and waxy rice (B) starches.
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Table 2= 94 9 FEAEe] 23 8al-&x(Tm)
2 23 d€y(AHo)E 4% Aae|tt. F #AE =
5 FEEE 50% oldtdlA e Aol exe] WY, &
AR EE(TORE FREE(T) 742 W7k Wn
274 9] peak® UElow R 60% o] ol A=
2838 53l o3 @ peakE HAT F ¥
afe| =, 3 Bol nlgad Pl vls) Tp, Tew ¥3ho
Y Tos 433 AEE BolA| &t

HE]IA Aga)e] DSC EAZTM-E FR-E ko
wel AslebA sz, oF 60%014e] TR A
hte] FEUHE peakTho] AR E 11 11 0)3fe] 4 8-F
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Type Moisture Transition temp. (°C) AHo
content (%) To® Tp, Tp;” 1 (/g

40 539 730 761 104.6 94

50 543 724 862 90.8 6.6

Non- 60 633 723 - 86.6 5.6
waxy 70 65.9 718 - 80.2 32
80 662 718 - 80.8 20

90 65.6 69.8 - 77.2 1.1

40 585 740 965 105.9 10.9

50 59.6 734 868 94.5 73

Waxy 60 582 735 - 87.8 6.4
70 559 728 - 83.8 4.0

80 559 723 - 81.5 2.6

90 549 720 - 80.6 1.4

“To: Onset temperature

“Tp,: First peak temperature
*Tp,: Second peak temperature
“Tc: Conclusion temperature
“AHo: Melting enthalpy
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Table 3. DSC characteristics of 60% moisture rice starch gels treated with various conditions

T Condition DSC Characteristics
e
P Pres (Mpa) Temp. (‘C) Time (min.) To Tp Tc AHo AHt” RCP? RD?
600 20 20 64.9 80.4 89.8 1.5 4.0 26.8 60.9
40 66.5 801.6 89.7 1.2 3.7 214 56.8
60 72.9 82.7 93.0 1.1 36 19.6 55.6
Non-Waxy 80 743 88.00 88.6 10 36 19.6 55.6
600 40 60 74.6 80.8 90.9 0.9 35 16.1 553
600 60 60 75.6 80.7 89.7 0.7 3.4 12.5 55.1
Control (Untreated) 63.3 72.3 84.6 5.6 24 - 42.5
600 20 20 72.9 80.1 89.9 1.9 4.8 29.7 64.4
40 73.2 80.2 87.9 1.5 45 234 61.2
60 74.1 81.4 91.1 1.5 43 234 571
Waxy 80 72.6 80.9 90.6 1.4 42 21.9 56.0
600 40 60 75.0 88.5 89.1 1.3 4.1 20.3 54.9
600 60 60 775 81.4 88.9 1.1 3.9 17.2 52.8
Control (Untreated) 58.2 73.5 86.9 6.4 3.0 - 46.9

UEnthalpy of strach gels stored at 4°C for 14 days.
PRemaining Crystallinity (%): (AHo, treat/AHo, untreat)x 100.
“Recrystallization Degree of gelatinized proportion (%): (AHt-AHo)/(AHo, untreat-AHo, treat)x 100.
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Fig. 3. X-ray diffractograms for non-waxy rice starch
gels treated with high hydrostatic pressure of 600 MPa
at 20°C during 80 min pressurizing process. Control
was a gelatinized non-waxy rice starch without high
pressure treatment.
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Fig. 4. X-ray diffractograms for waxy rice starch gels
treated with high hydrostatic pressure of 600 MPa at
20°C during 80 min pressurizing process. Control was
a gelatinized waxy rice starch without high pressure
treatment.
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Fig. 5. X-ray diffractograms for non-waxy rice starch
gels treated with high hydrostatic pressure of 600 MPa
at 20°C and stored for 14days at 4°C. Control was a non-
waxy rice starch gel without high pressure treatment.
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Fig. 6. X-ray diffractograms for waxy rice starch gels
treated with high hydrostatic pressure of 600 MPa at
20°C and stored for l4days at 4°C. Control was a
waxy rice starch gel without high pressure treatment.
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Fig. 7. X-ray diffractograms for non-waxy rice starch
gels treated with high hydrostatic pressure of 600 MPa
during 60 min pressurizing process. Control was a
gelatinized non-waxy rice starch without high pressure
treatment.
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Fig. 8. X-ray diffractograms for waxy rice starch gels
treated with high hydrostatic pressure of 600 MPa dur-
ing 60 min pressurizing process. Control was a gelatin-
ized waxy rice starch without high pressure treatment.
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Fig. 9. X-ray diffractograms of non-waxy rice starch
gels treated with high hydrostatic pressure of 600 MPa
during 60 min and stored 14 days at 40°C. Control
was a non-waxy rice starch without high pressure treat-
ment.
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Fig. 10. X-ray diffractograms for waxy rice starch gels
treated with high hydrostatic pressure of 600 MPa dur-
ing 60 min and stored 14 days at 40°C. Control was a
waxy rice starch without high pressure treatment.
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